Is the positive energy balance that causes obesity, primarily traceable to excess energy intake, reduced energy expenditure or a combination of these two factors? Although there has been considerable interest in this fundamental question, there remains no general agreement on the answer. Some groups have reported an association between low energy expenditure and subsequent weight gain, 1 ± 4 while other groups have found no such association between weight gain and energy expenditure 5, 6 or as Wells et al report in this issue, 7 energy intake. The ®rst law of thermodynamics dictates that high energy intake or low energy expenditure, or these factors combined, ultimately explains weight gain. Discrepancies in the results obtained by the different research groups must therefore be examined through this lens of limited possibilities. Is it simply a problem of sample size or methodological error? Both of these explanations are possible, since most methods for measuring energy intake and energy expenditure are imprecise, and a relatively small imbalance between energy intake and energy expenditure can cause obesity, given suf®cient time. For example, a group of infants moving from the 50th to the 90th centile for body weight between birth and 6 months of age, would on average consume only 40 ± 50 kcalad in excess of energy expenditure plus energy stored in normal growth, an amount that would be challenging to detect in the best of experimental circumstances. In studies with a smaller relative weight difference between groups, or suboptimal methodology, identi®-cation of the cause of the energy imbalance would be impossible.
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It is also likely that excess weight gain occurs at some times but not others. If this is the case, unless measurements of intake or expenditure are made during the particular window of time when the greatest imbalance is occurring, no defect may be identi®ed and otherwise well-conducted studies will fail to detect an effect that was present at another time. Moreover, there are likely to be genetic, environmental and societal in¯uences on the timing of weight spurts that make decisions on the timing of measurements for each particular study population an inexact science.
A further possible explanation for the results obtained by the different research groups is that, because energy intake and energy expenditure are the end-point responses in the cascade of mechanisms determining energy homeostasis, the relative contributions of excess energy intake and low energy expenditure to excess weight gain may be strongly in¯uenced by prevailing environmental circumstances. We can also speculate that there is a hierarchy within the different responses to underlying metabolic signals. For example, a metabolic drive to gain excess weight may be most easily ful®lled by overeating in the majority of individuals, with a reduction in energy expenditure a secondary mechanism that is activated only when a suf®cient rate of overeating is not possible (for example in infants of weight-conscious mothers, and adults who voluntarily restrict their own food intake). Likewise, within the total adaptive capacity of total energy expenditure, it is possible that reductions in energy expenditure for physical activity are of a greater magnitude and may be more readily induced than reductions in resting energy expenditure or the thermic effect of feeding.
Finally, multiple genes in¯uence energy regulation and naturally occurring variations, or polymorphisms, in these genes are likely to in¯uence individual susceptibility to obesity. 8, 9 Thus, the extent to which sequence variations in each candidate gene affect energy intake and energy expenditure, will determine the underlying cause of an individual's weight gain. In population groups in which some individuals have gene variations that encourage overeating, while others have variations that reduce energy expenditure, no link will be seen between either overeating or under-expending in the group as a whole.
In summary, studies of energy intake or energy expenditure in heterogeneous groups of susceptible individuals are unlikely to be able to identify a single cause of excess weight gain. A more promising approach may be to identify homogeneous groups of subjects sharing the same allelic variants in candidate obesity genes, and to examine the relative importance of energy intake and energy expenditure in each different group. This approach will not only help to resolve existing controversies on the roles of energy intake and energy expenditure in excess weight gain, but will also provide a new basis for targeted obesityprevention programs based on the underlying metabolic basis of individual susceptibility.
